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Overview. Decision analysis is a systematic approach
to decis ion making under conditions of uncertainty. It is
explicit, in that it forces the decision maker to separate the
logical structure of the decision problem into component
parts so that they can be analyzed individually and then
recombined in a systematic way to suggest a decision . This
approach to teaching clinical medicine has many advan-
tages , but it is recognized that regional differences of opin-
ion may suggest different solutions to the same problem ,
so that answers resulting from decision analysis will vary
from institution to institution. Supplementary teaching in
the clinical years might be accomplished by computer tech-
nology , just as it has been in basic science. A more struc-
tured approach to decision making , whether or not computer
technology is used, should create more valuable decisions
and should replace judgments that formerly were based on
" experience" and "gut feelings."
Algorithms. An algorithm is a step by step deductive
flow chart displaying logical progressions used by clinicians
to arrive at proper diagnoses and treatments. There are three
main reasons for teaching by algorithms: 1) To determine
the diagnosis and treatments. 2) To demonstrate clinical
logic. 3) To act as a framework for teaching specific
points (I) .
Algorithms are best suited for teaching material that re-
quires systematic evaluation and has end points that can be
described by a few objective criteria . In teaching with the
algorithm, examples must be given throughout. In con-
structing the algorithm, the teacher starts by listing all the
end points and their characteristics and then assigns the
descriptors of those characteri stics to the end points. The
algorithm is started with the characteristic that has the high-
est percent of different descriptors and the process is re-
peated, while trying to use the " clinical" order of sequence .
In teaching, the algorithm is probably best used as a
framework of instruction. It allows students to follow the
orderly thought process and to understand its logic. How-
ever, it provides only a skeleton of the thought process and
it must be supplemented by additional explanatory infor-
mation. For example, in using algorithms to teach electro-
cardiography, the student would only have an understanding
of pure pattern recognition unless an explanation of the
physiology supplemented the algorithm.
Congenital heart disease: decision analysis. Decision
analysis has been applied to the question of the preferred
management of the symptomatic infant with tetralogy of
Fallot (2) who is less than 2 years of age. The risks and
benefits of three courses of action have been evaluated : I)
primary intracardiac repair , 2) palliative operation in infancy
and delayed intracardiac repair , and 3) treatment with pro-
pranolol in infancy and delayed intracardiac repair. A quan-
titative probability of outcome , based on previously reported
data and experience at the author ' s institution , was estimated
for death before operation, surgical mortality, success of
propranolol treatment and hemodynamic result of operation.
The best action was defined as that resulting in the longest
life expectancy. With this approach , the clinician can quan-
titate the best management in a given clinical situation . The
result of the decision analysis will be unique to each insti-
tution because the outcome probabilities at different insti-
tutions will vary. Furthermore , those probabilities must be
constantly reevaluated because the success rates of proce-
dures may change over time and alternative forms of treat-
ment may become available .
Coronary artery disease: decision analysis. The teach-
ing of decision making for indications for cardiac catheter-
ization or coronary artery surgery can be aided by a sys-
tematic approach to the issues (3,4). These should include
consideration of the risks, benefits, probable outcomes and
financial considerations of each action. Furthermore , the
decisions should be constantly updated as new methods such
as multiple-vessel coronary angioplasty and methods for
reperfusion during acute myocardial infarction become
available . We must also teach the limitations of the meth-
odologies used in the clinical decision making process. For
example, the coronary arteriogram may demonstrate lesions
that show anatomic narrowing but have no physiologic sig-
nificance. Although it may be impossible to quantitate prob-
ability outcomes for these decisions , the use of an algorithm
may help to clarify the logic of the decision making process
for the student.
The use of previously published algorithms, such as those
JACC Vol. 8, NO.2
August 1986:469-84
CARDIOVASCULAR TEACHING TECHNIQUES 475
for decisions about indications for cardiac catheterization
and surgery after acute myocardial infarction (5), may be
adapted for use in specific institutions by modifying the
algorithm according to regional experience and new devel-
opments in therapy.
Physical examination in clinical decision making. In-
dividual physical findings, both positive and negative, can
be treated as specific data points and incorporated into a
decision tree or computer program as a part of a data base,
just as any other item of data. However, the validity of those
data points depends on the accuracy of the observations,
which in turn depends on the examiner having certain cog-
nitive and clinical skills. The cognitive skills include knowl-
edge of physiology, physical findings and the correct tech-
niques to elicit those physical findings. The clinical skills
depend on a disciplined and orderly examination in which
adequate time is taken, distractions are avoided and con-
centration is maintained to perform the examination prop-
erly. The distinction between merely seeing or hearing and
actually observing is crucial. The correct selection of in-
strumentation, such as a stethoscope, is important to perform
accurate examinations, but skill in the correct use of the
instrument and interpretation of its findings are usually much
more important than any limitations imposed by the instru-
ment itself.
The usefulness of the physical examination in clinical
decision making usually depends on the competence of the
examiner. The possibility that the examination may be per-
formed inadequately or incorrectly, or that its findings may
be misinterpreted, does not diminish the validity of the
properly performed and interpreted examination.
The General Professional Education of the Physician
(GPEP) report recommends that we spend as much time on
the skills, values and attitudes of medical students as we
do on their knowledge. Performing the physical examination
is the key clinical skill. It cannot be learned merely by
reading or from class discussion. It requires personal stu-
dent-teacher interaction so that individual instruction, re-
inforcement, correction and coaching can be accomplished
in all aspects of the cardiovascular examination, and it needs
to be continued over many years while the physician's un-
derstanding of the relation between pathophysiology and
physical examination matures. Priority in curriculum plan-
ning and peer recognition of the teachers of physical ex-
amination are crucial to the effective teaching of this skill.
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Session VI: The Use and Applications of High Technology in
Teaching Cardiology
Chairperson: Robert G. Tancredi, MD, FACC; Panelists: Abdulla M. Abdulla, MD, FACC,
Campbell Moses, MD, FACP
In this session, Campbell Moses, MD and Abdulla M. Ab-
dulla, MD discussed their experiences in developing com-
puter-based educational programs for medical audiences.
Clearly, this area has grown rapidly over the past decade
and has been enhanced through introduction of microcom-
puters and random access laser videodisc players. Both pre-
sentations relied heavily on demonstrations of computer-
based teaching programs and patient simulations for the
conference participants.
Videodisc technology in medical education. Dr.
Campbell Moses has been involved in the development of
computer-assisted medical teaching programs since 1967.
